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11... CIRCUIT FOR CONTROLLING RESTART AFTER MOMENTARY POWER 



B... VOLTAGE PATTERN GENERATOR 
2... CURRENT VECTOR CONTROL CIRCUIT 
7. ..TWO- PHASE /THREE- PHASE CONVERTER 
1 . . . POWER CONVERTER 

4... FIRST-ORDER ANGULAR FREQUENCY COMPUTING 
3. . .THREE- PHASE/ TWO- FHA5E CONVERTER 
6. ..DROP TO IZRO 



^ (57) Abstract: A method of controlling an AC motor by which the phase and angular velocity of the residual voltage of the AC 
If) motor after recovery from a momentary power failure are precisely measured and the motor is rapidly and smoothly restarted. Using 
a power converter (1) that outputs power to an AC motor (9), and a current control unit that controls the output current of the power 
converter based on the difference signals between current command signals idref, iqref and the output-current detection signals idfb, 
rH iqft> of the power converter. When the AC motor is in free-running state, the current to the AC motor is forced to be zero by making 
O the current command signal zero by a control circuit (1 1 ) for restart after momentary power failure to control the current. Restart 
Q after the power recovery is executed by determining the magnitude, phase, and angular velocity of the residual voltage based on an 
^ output voltage command signal which is computed using the output of the current control unit at this control. 
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£^«i&^#MjgMiw-r a^mEEv^m^M&i&f ©ib^- 

0X0 terns. ^m,mmm(Dm^mm t ^^mmmgiWcDm&^cD&m&st) 
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3§0J©H^ 

TIB (1) ~ (2 3) fc#T*o 

(2) buH (1) §B«©2fl£«E«»«l©»Jfl|l^iSfe:i3^Tx BuSBm±»mBEm^ 
J§^{S-^©te*BfI-5f h OftjJMI £ t) BuIBBgSflE ©* t $ h {& $B & £ tffcjSft s 

^^a^^^^n^o ^ti(3cfcoT, iiio^A- x&jgjgm<j§ mc^s, 
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(4) mii o) mm<D&m.mmffi<Dfflmjjmz&\,^T, m&t&mwm®& 

3i««JWt:«aEJi^**J3UTs i&SBS8E#JflPHJI&fc:<fc !> N §SrSBSSKtfcffift* 

(5) buH (3) Xi± (4) !3»©5c«t«»ttl©ft!Hai^&fc:*l>T. £uf3#i 

Ji^£l£^£ftfci$^Epanb£gL #JK3£S!ia<jfc:«atft^£*fc:bT. buI3«^ 
«»@J»t:«fcDx BlTI3««[tftm<i**t:-rs <fc-5 3fetuBBmJE*i^*«[|fb. huIB 
^Jgit^llIl^^MSB^^*»j^©^^«^t-^-^^^mhT^^Sl!j^l© 

(6) buJM (3) ~ (5) ®^-rn*»l]Sf3«©2S5«E«»«l©«!lffll^t:* 

;w©it«E*SRJi^-*^:^^nfci^p^BFjDbfc^s Ma&ftJttcmsfcJi^fc^fcb 

Tx BuIBmM^HIfi&l-cfc Dx iuS3*^&m*t£*fcT*«fc5&H&fB®EJg^£ 

mnLtzm&izt>, ^(Dm&^^^^m^titzmzu^jv^^i&^m^izi±m 
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(7) mm (i) - (6) <D^?tifrimmm<D&mmMncDfflfflj3miz& 

(8) mm (i) - (7) <D^?nfrimmm<D&mnwjm<Dmmjjmtz& 

mtzmmkmnzmizTzx o^mt^m^m^mnv, mmm&m^(D 
^tfttj:^ mmmmm^M^^. m^.LtzmiE^m.mmmcDmmtm^m. 
&m^(D*%£ t&m*wmmt \,x^mmmm^mt^mz^ mmmijmm 

(io) ttfii o) i3«o^*i&M©M^s(c*^T^ mt^m^m® 

zmiztz &otemmm.]±m^*Win^s mtzn.E.m^<Dmm$titiz& t>, mib 
^^io]i^^ifjf3^^si&M©^j^ & Ji^-r & ci t * mm t -r z ^.mmmmcD 

(id mm ( 9 ) ( i o ) gBtg©^^ssj^©gjM^e{3i3^Ts ttr 

l3«^mfa^^(c1-^> J; o &liul3«fiE^£§ll? Is ^©Sffi b^tfa^;* 
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nmm^zmfeZfttzmmmnLtzm, m&&M$uznm%^*mzLx, Mia 

(12) mm ( 9 ) ~ ( i i ) ©^-mfr i 3Sna«©£^sim©»iJ2is 

\s ^)vcDWffi.mm%^*mfe£ titzmmm\\Ltz'&, mm.&ffl$}izmm.m^&m 
{clt> Buia«»j^ni]gs(Zct Brjiam^fBM^^ti-^cto^BuiasKfi 

«MiaiiM^i5]j?s^Bfiia^^m»j^^^±bTv^^ t«t^r 3 1: £#^r 

(13) suJM(9)~(i2) ©^-ma> i mtmcD$iffi.mmm<Dffl'M%zw 
iz#^x, mzi&m<gmmffi&, &&mizmm.m<rt*mizvx. mznmftmm 

(14) mm o) — ( i 3) (D^m-fr imtzm(Dx.%imM%&(D$mmw 
tz&^Ts mztfemwm®$&&, &$miznm%^*mizisTs mt^mm.mmm 
j^tCctDs mzmmk&mzmiz? % &?temtzmsm^*mn\^ mtzmizm 
^(Dmmmtiz^bs mmmm.m^m^i^. MMvfzmtttm.mmm<Dmm.tm 

ferns. izmmrz mm ^^jnztzzzT'. &*izmB.m^*mimLx^< z.t% 

(is) mm (3) t^mcD^mmmncD^m^mz^Xs m^m^m® 
ss^s &&mizmffi.m^*miz it, Buiam^jfflnns&^j: ^ mjgam^f&mfii 
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(16) &m.mmm^m±i*mti?zmjj£m^zmL, nm^m^tm 

(17) bu^ (3) IB«O^M*®j^cd$iJ^]^^(z43VnTs HUHB^itimsill 
^tt»^bfcU^^©tfl»«JEJi^SlftS**x*:«FlillBlliDbx MiB^lgfi £ts]g& 

i:jt^bT. Hus3m^^m^^$&i&-r§i^o^M^bTx iuia^si&gi©^ 
^n^i t: m m t z> m * b t asa r * ^ ^ % *: r * ^sm© 

(is) buii o) mm<D^m.mmmcomm^wz^x, m^mmmm 

Mb. mfezntzmmmnL, foitiit^f§i:^t^4tSLT, §g 

w^Mts ^©M«iSfifc^*2aE«i«i&«i©3Sjfti:«i^bTx mtznti&m 
mztfeWiT 2>m<D®mmt tug3^^«:Ki^©iijgjt^ft(z*g^t-^^^^ 
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(19) mm (3) t2m<D#m.mmm(DfflWJ5mizj£^T, mt^mmmm 

zntzmmmnh, ^(Dmmzmffi,^<Dm^i5fa£ i 8 o° ®.m*&z-tzi5fa 

$i$(immm(Dmigbm%.LT. mmmij^m^mr^mcDwmmti.x, m 
m3zm,mmn<Dmm.m%.m izm m r % m ®im z m& u x %$m r s z t & n®. t r 

(2 0) mm (9) SB«©^^Si!l^©^J^S{3*3^T, HuiH^i&WSli] 

(21) (9) mmcD&mmmnvfflwmwiz&^x, m^mmm® 
^pmizmmm^^mizi,x, mmm^mmmmzj: iyi3«^mffi 

^jt^bT, Hug3m*^mfi*^ib-ra^©^M^bT. mm^m.mmm(D^ 
mm^mizmmT^mmm^m^Lx^mr^zt^nm.t-r^,^m.mmm(DM 

(22) tail (9) tm<D&ffinmm<z>mm%iWiz&^x, mmifemmm® 

^*{3T?>cta^BuHBSffi^^^^^b. iiuI3mffi*g^#s£££ft£«jEl^;i/ 
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(2 3) lull (9) tm(DxiWimM!&<Dfflffl$imiz&^T. BulB^ib^SIa] 

tE^m.mmncommm^.m iz m m -r & m & mM u t mm -r & z. t £ <&wl t -r 
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mm) &mTi&mx'$>%>o 

inn ^mmmzmmmm^^^^^tzm^(D hJv^mmmtam(DMit 
mm) $st^t$)2>o 

1 0 IzmWM. 1 1 (i^S^lb^SfHll^, 1 2 &i8Ht:S&t*g^iiU#S§. 1 3 i± 

h)i<?mm.wmm, i4i^mm^wm^ i 5 izm^&&\B\&, 7 0fctmm*i 
^Missum. 7 i tenfcm^&mmm^ i 2&mi±m^£%k^ 2 o mm 
±i&Wk%s. 202 testrnmrnm. 203 iim^m^ 2 0 4i±m%Lmm$£Wk® 

2 0 5l± h;i^«^»Ms!S§, 2 0 6 liait^JilD]^, 2 0 7 l±<4*g§C 

nm&, 2 0 8&v/f ^mmsSs 2 0 g&m^sjEstiiiuss. 2101^^ ^ 
^>^vi^->^^ie]^ 2 1 1 ii^n&imJiiHis^ 2 1 2 te^fft^mss. 

2 1 2 A&MM£^Ih]S& (^SS^^ s 2 1 2 B&3IjgJt^[plS§ (?£ 

mm ^mm-r % tz 8><Dm&<Dmm 

1^ *%w<dw> 1 (Dnmmzniz-D^xm 1 ~m3 zmmLxmwrzo 
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So 

h Miy^XiiiSti&m&m^m^a) r r e f #A;b U lo, 3*a/2*@^ 
M3^tlii3t5aiiMtiHii d f b:fe«ktf h;b**ifctftmfit i q f bfr£> 
MMfifwr^f^at^^ h;i/#J35[fl!l&2. 9 -\©-&m*St 

d f b#Z>- b;i/*«s£*MWiii q f b^tHf* 3ffi/2ffig&S3. ««E^^ 

h frum®& 2&t> (D&mmfem^u r c, — *ft««E»M#o> 1 cam lt 

m*"TS-»:^IM«[»»rJHeIJ»4, MSiftfglHil idrefi: 3*§/2ffl^m 
S3 &©J&M«EtfcmfiS i d f b £#-|Snr 3 «fc ? £18:1* Sftfc. 

iRi«ffi*©jffli-raaK««E®jiBiiBiis (acr d) mm^? h)vmw\9\&2 

Ml/ i q r e f t 3ffl'/ 2 ffl^lfeS 3 ^m^r * Ml/* 

istthfi i q f ht&-m.-rz&oizmi otitis h^^mm^^im&^m 

V)ls?mmfflffl®& (ACR q) 6, d fftftffiJi^ffi V d r e f £ q fflM 
mm^mVq. r e f tfrt>, U, V, W©=&*acDSJEJi^r«-^ (Vuref\ V 
vref. Vwref) OPWMif &^ttli}At5 2ffl/3ffiiftS7x 

je«ES««-rS&«>©g|je*JE*i^M-^E r e f §Mt^V/f £&@Eg2 
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mmmmumm^ (acr d) so&timmz, dmn&m^mv d 

reffc&tK h;i/^S^$iJ^IlHlSS (ACR q) 6 ©iH^M^h V/f g&[H 
8§2 0 8©m*fI^E r e f ©iraj?fgfc3\ qiiEMVqr e f 

X. OOtB^-^tis 3fl/2fi«»S3*iir2ffl/3fij!ft»7 

El 2 fc&OT, 2ffi/3*B£«IS7 £A:fc£;h,S dtt«JEEJM**SV d r eft 

| VI | = (Vdref HVqref 2 ) 1 2 

h bTm^*ffiJi^ffi-^v i I v i i *mnTzmnEm^mmmm^7 o 

r = tan~ :L (Vqref/Vdref) 

7>£>> 

Vuref=|Vl | xcos (0 + r) 
Vvref=|Vl | xcos (0 + r + 1 2 0° ) 
Vwr ef= | VI | xcos (0 + r + 24O° ) 
tLX, U s V, W^©tEJ|^i^Vuref, Vvref. Vwreft 

-Sets. fRJi!fc&£>fcfs S^tt*ffi2g#fc* 2j&BBfc^ft£fc©Tfc3o tot 

im*hS^t«Kj^9CD«£E{i-il1-^o CKDSgJH, ^^S»J^9©aS«flE(± 
iS^-rS 2«l<Z)^tt-€ t ti©fig^«ffitt. d$4ffiEE?§^rfIVd r e f t q«|«£E}& 
tfflVq r e f fc&oT^*i£j£fc:#B IT, #H;ffi©7fc!ETtt£«E«I&«l 9 © 
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m<tmm.m^wnmi 2itmmmm.m^mi d r e f z-emzmmzs mmizh 
jis?mm.wmmi 3& Y^zmmn^mi q r e f £-b? uizwmz., tiLmm^v) 

i d r e f = 0 
i q r e f = 0 
9 =0 

@SEE©iS2*T£ 2$ft©^SJE«. dlfcaajg^HIVd r e f hqitE^ 
fitVq r e f htenXMtlZo 

ZCDd$&mmm^mV d r e f 2: qlftmfiEfg^Vq r e f ZAtlt Lfc. E 

*a&x nEEm^&mmm%s7 icD&tjromtiLmm&tzQo^bm.-zm'gw.frcD 

3 CD d fl&SffifglHi V dref^q V q r e f £ A±> h 

ei 2 iz7j%-rmfrm^m.immnm7 o©ttj* i v 1 1 astE©^i^i:- 

w±©itff^WTt-ah, ^s^i&msiEiss 1 it*. mM^HM^mi7 
l^m^r &«j?#§i 0 izwmmt ltis^u «jE*§^H&*B^m§§7 i©m;b 

mfeLs mmm^mmmnmi ocom^ 1 v 1 1 &v/f ^^0^2 0 8 cDmti 
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2, h;i/^m^to#si 3 N tiLftm^wmmi 4iz%ti?tnz\±)?z 0 mitm 
mm^wmmi 2 thjv^mm,w^mi 3&. fti?nts^^ h)i$m®&2 
(D&jjm^T'&z&m^m^m^izmmnmttm i d ref, h;i^m^i^ 

Mi q r e f ZWWz., &*B*g1HiO#§g 1 4 &a^i§ 1 0 <D\ti±>mmz®.m%^ 

123 (b) fcfc{&*Br £^L£ElT-;fc£o H3 (a) Id^T £ o id. 
!&^|9^jE^©®^iidldlSflEJi^fiiVd r ef^ qfft«JE^^fiiV q r e f 

X. 03 (b) ®^^li s SjEJg^MM^il7 1 ©m^rttiEfliJtcBfeUT 
d|ft«JEJg^<iVd r e f {iq#m£Efi^V q r e f {3*fU9 0° teffliini: 

mflEfcfcdftllSflEfit^HIVd r e f t q ISS£EJi^fil V q r e f t^ot!*l5 £ 
H&l$Lifc#s 3£«t*t&g|9 ©«£Jt#^:££-t? Dtc&£>& <T&{£*B. ^Jg©j& 

mw^miztiLmm^wmmi 4*-enizwwz.ztc#)iz, &:mm^m^e^ 
n e> & m & r £ #> © & # t- & & 0 
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i,tzm*v/f ^gnns&2 o 8 tmami oizAtj-rzkoizTzzt, 

Dn^iftrs^ic, SEEJi^ffiffl^ii7 i ©m^ r xtzmmmm 9 © 

eta tiaaai^fffcti, sie«£E©issE-rs 2*ft©«£EBK^tt. drnmrnm^ 

iMVd r e f £ qllllSJEfg^BV qrefh LTgaftS El 2 C^tiot^ 

mEE*i^H5i*smif§i7 KDtatiy tfomm^m^ ecDtnnm (0 + 7) -c^ss* 
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ztz. *mMx&, zz^x^m.mm^9(Dmmmmh, hfrtmm.***® 

xmsmzmmx^Zo 

%tz, &ftwxi*ffi&mi&mmcDmtt£isxmwLtz&, &mms ^mmm 
>5^u-^>l, mzn^mE.^<ta^x^^m^\±, -jtiita$ibt> 

&iz, &mw(Dm3<DnM(Dmniz^^xmwirz>o 

^mmmm2 o 2, «mt&msi2 0 3. mm.mm^mm2 0 4, h;v^«»j 

0 5, M««W[e]g&2 0 6. {itfgMJI 2 0 7 N V/f ^miUSS 
2 0 8. m^«EE^In]K2 0 9, y ^> 7^*? ->lg^IeISS 2 1 0, P{? 
SJ&I&MIEJSS2 1 K M««t^[US&2 1 2$«iT^5. 
S±>^&3§2 0 1&, ^«7-5ft^£<fc D=*B5SSK*^«IUfcie«E«JE*PWM 
t)&n<DM&!&f 1 £mJE©5SaSEi::£ffeU ^^tSffi?^2 0 2 tc#t 

«&rso «m^ai^2 o 3i±. n<raB&%*aMft 2 o 2(3#t^^ti^>m«t^^mi- 

SM^^@SS2 0 4ti. BulB««£tftm»2 0 3 T*t&fcB£ftfc«iSt£ h;i/^ 

tft&mtt i q f b tmmmmtii&m ±dfb fc#jg-r * e 
hfrt?mmum\Bi&2 o 5 a. ^-x^fitz bj^^m^m^m ± qref ^mib 

h;i/^««ttftmfit i q f b gtf* £-5 tjg 1 © q tt«JE*S^fiV' q r e 
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mmmmumm^ 2 0 ^*&ftfcM&M«Efi4Hii dref tmmmm 
mm.^mm± df bfc#-&r*<t3(cdtti«jEJi^ievdre f s^n-r^o 

*£E fcffi Mi -T 3 *£Ee 

ttl^*£E»l¥lHliS 2 0 9& N buSB h ;i^m»J$J|n]S8 2 0 5 CDft±)'C& Z>m 1 
CDqi*«EEti^ffiV q r e f h buS3 V/ f ^j&HIiig 2 0 8 <D\&±n: $> £ «£E e 
£in#U ^ 2 O q ttlEfl^f V q r e f SSI §uH3I§ 2 © q«|*£EJ&^ 
iVqr e f tul3 d Jg^-ffl V d ref t*?,, tti:fr«EEJi<4HtV 1 r e 

f i:^OiEfiffl0v^tH*t5o 

;W «y*->i*7t* — >^®8&2 1 Oli, iuiaiii±rmffiJg^fgV Ire f &t>* 

^S«t^IeISS 2 1 2 fcfc N 7 »; >#SgCDX8Em»;» 2 CD^JS f r £}f ^-T £ 
fll^hSffJg^^^Ogl^S^oTs 7 U— ^ >#cS©3£S!tSI&$$2 0 2 CD 

3£sSts»#g 2 o 2 8ig«E£$8£u ^(omm(Dm.mtm6<D&m(DX^iz 
x.ffi.mmn2 o 2©iiiES§[T@te-rso z<Dtz&, ^m.mmm 2 0 2 

iii(:t^tM2 0 1 SlgLtefeSi:, ^^t«tt^2 0 2 i:«;b«fs2 

0 1 aoiatcaaEjysfEJxSo 
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2©B3t:S!EtiS««£**fc:-r'5fc«>t:a:s h;^ll^li q r e f tilt 
«E*i^<Sidr ef fc«Jft«cf 1£*£S9!J£U h )l?m%ifflW®& 2 0 5 , Sb 
58SMM9PH1SS2 0 6T% 3£ifcSitJ$S2 0 2 tl«Ett* h;^tIilBiiq f b 

mmmummv b>i?mm.®m®&2 o 5. msm]®®^ 0 6©m±;T* 

fe^^lCDqlfimffiJg^MV qref, difEJI^fiVdr e f tt, H 6 
(b) ±08112® «fc 5 2 0 2©IIIlE&&fc:--Ifcbfc^$ft»f 1 

ntf 1 **tna^r-5i:s tt*a«i¥iiiK2 0 7*»^m**nsffiffl0t± 

B5££*U V/f £tfelall&2 0 8fr£>m*£*i&SflEE r e f fc±*fc&* 0 
m*«ffi«IIHelK2 0 9t±. fiuf3ifn©qi|i{&«a*§1HiV' qreftfuIBd 

mmmm^rnvdr efu^tu m^«mm^v iref «©«Mr*a 

0v ^tB^7T^>o BuHBm^SjEJi^V 1 r e f fc±a@mffi©*£ <*£Slbs 
^(Dtztb, 12 6 (b) T<ffill2©<J;-5fc: N ^OSStE©fi[fflo^HSfl;*x — 

femmmizmfe-rzztT^ mmmg.m%.\£\& 2 1 2j±si@«EECD««E«c*si^ 
-r&o BuffiS®«jE©s«[»H:. buib^^shj^2 o 2 <D\E\mmmiz-m.Tz> tz 
tb^ 7 «;-■ 7 >vtm<D&mw.Mm2 o 2©iiite^ift*}t^rs^ t^x-^-So 

mt^mmmm.2 o 2£ate*£#f£* j i8£-r*fcs 2 o utmmz 

2 o l^afeprtg^^Sic^^t, R#?f$&sb!ii%2 1 i & h * ? nm.m5tm i 
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q r e f tmmmm^m idref tmwL&t i *&f&mizmt?2>o * lt. 
mzmmmfflfflznmLT, mu&,timKmnm^2 o 9frt>mm&ffi.mw)m l 2 
o 2 (Dm'gnRQ)^ $ t&m-z&zititim&m^mv iref t^com.KW.m 

m&mtfeWjmm®& 2 1 BuHam^sE^ni^2 0 9*sm^-r^ai*« 

mm^mV 1 r e f *M£^tZi&^<**lfcSJEl^;i/<k D ^t§£-t;:&, ftffi 

v*A±it LTv mi§BMJg#££[I]8&2 1 2 fci, &ffi.mmm<D\a\mmm<Dm 

HuI2di^«H^Ig]S§2 0 9#tB;b-r&m±>SfiEI§^HiiV 1 r e f &&mzm 
^ftfcmjEl'^J; D &'>£^*§ACf± N Hu8B3^^*i&^l2 0 2##it£fcte 
ffi^T-IUfeLT^i.fe^(3 s tuHBm^SffiJi^MV 1 r e f #/Jn£^<d^ n bu 

iB^^iti&^ti^jgT-iijfe lt s mwrnm-^^mmmmcD- mm^mz 

Hlfi]S&2 0 9 ^e>Bul3^m«Sj^2 0 2CD^®«EE©;*;i*<* tGimT:&%lhtim 
ffiJ&iHIV Ire f ii^CDME-tiLme v£*HJ|-r3o 

ITn #JffrW31[5]S& 2 1 lfcfc. miHBm^*fiE^I»liI!^2 0 9#m*nT 

^.m^smfi^v ire f ft&mizmfez titzmmis £ t> &*#i^£-t;: 
fcts «m*§0 v^x^i: lt> HufBMSJt^iE]]^ 2 i 2 &m.mw)mcDm& 

mwmtthm^mm^ 2 1 it*. liiLfcic, Bui3ai^mffi^^iHis&2 0 9 

^m^-ri>m*«EE^^V l r e f^HMlz^^titzm&\y^Jl^ t> 
ffi&M!&mmmM&2 1 ltt N ]IM3©cfc5l3fyi3m;bmff^[I]l82 0 9#m 

^ji-sm^sffijg^fiiv 1 ref^iiit, mmmfe®&2 1 2#3£S£etm 
^umttMfrzmnMmiz&ft-rzmeiiz, m^mf ltdii-mg^Tmzmti 
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i izwmm*mfe-r a 3 £ $tit^„ 

HIU£§2 0 9 (Zctt)^^^n^m^SHfi^filVl ref^iS^tl-o d-T-s 
^m»JW3<fc D^Lfca^mEE&s >5^mi6^|2 0 2(Dm&mB.eT'$>2>(D 

MiBv/f ^m^2 o 8©m^mffE r e f ©^aafiii: ut. 

W.2 0 2<D[5]i{£^jg<E>«t£lif r^iS^-T^o 

iam^fe^T-ii^ mmm±i^mmtiiiLme d e g&3£^«i&8i2 0 2cds& 
M(DtiLm*&mzisX&mTz&. mmm.$m*i±&%Lmmm.2 0 2©ii^mjE 

:*?-r s£mm»j#i2 o 2oiH]fe^©it^fif rT(M#^T^s#£«]EL 

Rff??&llrSJllII& 2 1 lfciu fufBV/f S«IS2 0 8cDm±«ff E r e f © 

wmm&, ^(D&m.mmm2 o 2(DiEM(Dm&m&&'D>h£uWi'&iz^ jemo 
&L±(D®ft&i&TT2>£, mnmrnvimttjiztzisb^ m^m^m^m\B\^,2 1 
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01, &ffi.nm$t2 o 2. «^m^2 0 3, m^n^m®^ o 4. 
iswinss2 0 5, igj^s^MiHisg 2 o 6 s Gammm [s|g& 2 0 7 , V/ft 

&0SS2 0 8. m;bmffi§!3l@8§2 0 9, ^>^^->^«2 1 0, 
B^m&im31lE]S§2 1 1, ^gj«^[Hji§&2 1 2B^ixt^^o ^4©H»$ 

M^S©MJ6^01^2 1 2Atm4<DnMBMcDm&m%i®&2 1 2B&, A 

iz^urmwrzo mrn^T'? v-^>vtm(D#m.mMm2 o 2&, assm* 

^B#P^^S^«llJ^©2^|l]{^^^i5cJ:t)*)SV^^^C(± N 

f&ttmi d f h%mMmffi.m^i d r e f 13— gt£-t>-3 J;^ tWt5 0 ^-^ 
3^K+i$g hJ\s?m.$ifflm{9\&2 0 5 iifrJI&PL&^o {g(C. ^t — 

^±LT^S«ST-afeti{i. d$ft{c^^/cCSff{±— ^^T^T'fe^.©T% d 
ffimBEJi^Vd*£-&&mi^T#£#JJM2: LT4t, qlftmJEJg^Vq*|±^ 

9b%&2 #[£]<!£ LT^£ h^^m^mfl i q f hl±El 9 (D £ o izmt? & 0 

hjwmm&itimi q f boM&^y:? u— ^ >4»<£>£mM&^2 o 2©^^ 
mmm2 0 2©^s^^ttiT-t^o 
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&&misT^ z>m&t& s mm*m&mmidfh£ hji^mmkihrni q f b 
(D&mcDm&ftmteZo zn%m 1 o cc^-To 

UfrU "E— *&®mi,r^2>m<&lZ&. r;i^«»tfcWtti q f b£IE&&# 
Oif^itiSo IElE©»^fcttiE&&ttCDM-5# 1 8 0 fiMStfl & S tK & 

20 i &mm»imte#imiztez£, mw s^khuss 2 1 i#r;i/**«&*t^«i 

q r e f hait^ttid r e f tlftSf 1 ^fflWtf i:t«. ?LT^ 
Baffl*««£^Iffll*ll«fibT. BuSBffi:fc*JE«i¥[H]B&2 0 9 £> Bu3B&3tSIirtS 2 

®m^mm<DX% $ h&:mT-$) zttixmEEm^mv iref ^^©iEfiffiev 
mmmtim.E.mn\B\&2 o 9*stti^-rsm*s£EJi^Mv 1 r efmts 

^JST'SteUTO^fcfetcftjiBm^mEEfi^V 1 r e f &>h$ l\(Dti>, 

t&mttm.nmmi±nmg.T' hue lt * tf^BSF^^mmim© - 
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^^Kj^HISS 2 1 3^jejt^|5IK2 1 2 B #2£ifc*»3l©jgjKjfj£ 

Mjgjt^@^2 i 2B*sm^7T5^jsjt^<stcffi^ri)js^scf l^is^-rti^ 
^^anj^2 o 2. m«ttfcm#i2 o 3 N m^^^min{^2 o 4, b^s^aa 

flJ|IIS&2 0 5, m&mm&ffl®&2 0 6 N #fflSIJ*II]K2 0 7, V/f ^&Hj{& 
2 0 8, iB^SJE^I»lE]£S2 0 9, ;W y ^V1*->#g£[l]8§ 2 1 0, ^ff 
fStei&^HUSg 2 1 1. mm.Mfe®&2 1 2£fB;LT^3o 

ftrnxftizx t)&m<Dm%LmtmE.(D&mz£WLL, ^mmmm2 o 2tc&i£t- 

S«[tfttbS2 0 3&, fuBB£ifcSi&$S2 0 2 Ctt^tiSt^^iHtSo 
S^#^JfelpIS&2 0 4fcfc N BuIB*SKtftitSS2 0 3 T-$fc£B<* *ifcft«E£ hJlPM 
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attfemtei q f b tmmnm&tmm ± d fbc^ts. 

h;i/^m«t«<J0lE]K2 0 5tt, Wl/*««E}f^iiiqr ef htuIB 

Wl/*S«Etfcmtei q f b fctf-grra J:-5fc:f6 1 ©q«l*EEJMHSVq r e f 

^Ml?"^ o 

MS?«J®JII]S& 2 0 6 fcj\ ^tl^ilt^^i i d r e f i: buIBIM 
ttSKftfflffii df bfc#-gC-ra«fc3£dill|SjE*&<fcteVd r eflKino 
&*S^H[I]i&2 0 7fcJu #*&ftfcffi«»f l£«#rsc: te*a& 

v/f ^mniss2 o Bufe-^x.£*ifcM«f i^^>^«i«i&^©sifem 

ffl£*BE*l?IIIft2 0 9fcj\ tula h;b^*M#|nll^5©m*T*feS^ l©q 
ttlSEEJi^itVq r e f £ fyiaV/ f ^SlIUSS 2 0 8 ©m^Tfe S«JE E r e f 
fcj&DjlU i2©qfj)tE^lVqref$i|[U iiufBfg 2 © q «|*jEEJ&<^ 
IVqr e f £ sugBd |ft«flEJg^0 V d r e f tfrbs ffi:fr*JEJi<%fl!V Ire 

f ^©mamae v^m^-r-So 

>y^>^*->$g£|p]8&2 1 0(±. BuIBm^mffiJU^ffiV 1 r e fM 
^*ft»2 0 1 ©*^ ^f>^^->^^t5o 

Mjgjf ^[uss 2 i2ii, 7 »;-^»K^©^^mib^i2 o 2 cornet r*m%. 

friz, mi 2©^«l&«|fcd««JES#itfc«-&©S«Etftmfii©^b*fiE^ 
Ts £§gftJE#&^i|-£r©^ 'J-^>«^©2^^SKJ^2 0 2©3&Efc£«ij£T* 
XVktz^x&M'rZo 'J— 5 >#Hi©5£Mmi&88 2 0 2 «\ 1§1 

E=&Mt5^ Rffl3l!S#3E«L«itrtg<Z) 2 &0ii§B^ifc «fc t) 
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£U\ SIf»i$IIT5fe^ MmMJi^i d r e f tt&Ss&gbfcil 
h/l/^l«Jl^ i q r e f tlif ^ti^ti^Xs mMW.ffi.$m\B\S& 2 0 6 
•CfinBWfctfttHtt i d^Mi^S^Ji^i d r e f ic-gt£-e & <fc -5 fc:§g^£ *l£ 
RfBg^Jtffilffll-rSo ^©SL ilt^i d r e f 0^i:^#^^tItT> 

mfeztitzmmtdifftm-rzo ^-$mmmm*mz>tz®iz hjv^nmmmm^ 

2 0 5fci:S!Hfflb&^o dlSSffJi^Vd r e f q $ft«ffi|g^V q r e f tt^i: 

h)i?mm&titim i q f b©iE&&©jii^y;;7 <; — ^>^oD^m.mmm 

2 0 2©3^Jg£ — ScT^o Z\<D \-)V>7 9,mk\tim.i. q f b<D^MiSC^if«iJ1-S3 
tiZXO. 3£^mi&^2 0 2©MJg£t£ffiT"t£o 

El 1 2 &f5l23£«t«I&8l 2 0 2 #IEfebT^Sitl%tz-oUT#;L£#. Iul3^ 
^«Hl^2 0 2 #&S£bT^£ Hi 3©£?&«£#*#£>n3o d CD 

•fc-?^ IM«^f£^r i d r e f <D&m$TE(Dh t fc&s IE3E©it£-lc h 

3©cfcd(c N Iltii^ i d r e f C 0 

BufH3S^tmi&^l 2 0 2 ^Ifefft^^t^ ^ s m±>&&^2 0 1 f£3fij£ 

m2 o i&mmRimtevimiztezh. m^m^m\B\^2 1 i&h)i?mm%^m 

i q r e f hBmmmm^mi dref ^Ji&gtf i &&$mizmtT%o z b 

g|2 0 2©^gfE©^§$, MT-$)i>til^«jEEJg^V 1 r e f t^coMK 
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m&nt&W]Wm\Bim2 1 it±, m^ttms.mn^2 o 9^m±i-r^th±im 
m^mv ire f &&mzwi%.£tifzm&\s^)\s£ x> &>\^^m&iz&^ nuia 

$^:©^ *iJ»fT-#^^o ^(DtzSb. m&M%iM f gm\E\& 2 1 lfciu ffijtlCsS: 
^bfcfl^ SbM«^Jg^-fili d r e f tjt^m^Ji^^#xfe^, iSSrt«MJ§ 

2 i 2i:A7Jt^ BtiiB©^^^^ t> ^mi&^s 2 o 2 (Dmumm.(Dmfem?k\ti±> 

£©£f?±£i2\ mmmfe\E\&2 1 2#3£^«ifrg|2 0 2 O^SJt^^tB^-r 

Bui2s^^mfi2 o nzi±mg.m%.®& 2 i 2^tB^-rs^«i^Mtffi^-r^ 
M«t£E§:^ir*u;m^# N xim.mmm2 o 2©[u^jg{3^cfcii>emEET-fe 

^fttMii^ i&sev/f ^tft»8cDm*«£E^ *<D$im.mw)m2 o 2 

±g3l«#JT'fci\ JBfr^m»JfflIle]SS 2 0 6 © £ ibft £ £ z. bzm*.tz&, 
hfr9mmfflffl®B&2 0 5 <Dfr%Wiftg1£XbM.^ U iTt. ?>0iI»[5]SS^ 

i d r e f % J 3-z_TW.ffi.$m j £Tb Mffi.mE.*WJ}U 

So 

i d r e f © £ % (DmM&%zib Z> tztb. =E — ?mj£<Dmi)U± oTflT-fe 3 
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h;u^S^itlM i q f b J; »3 £M«SM&fcii<i i d fb®^ 

<t7j^^^^tos©T% mwnE.<DGLmbnmm&mm&<mfe-aimzr t j;y)^ 
mifWifemmm izmmz, k-d, x2±-xiznMm*?Tz.z>b^z>%}$fk&$>z>o 
%tz, m&mE.®GLm&£Tf-&mm.*$iisbzmz^ &&\E\$&izmm<Dmjg.m^ 
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m # <d m m 
BuiBSi&^ t3 #t$& £ n % mm. * tt#M&& ss&t* t&m u 
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m.m^m^^^^titimmmijn^rz^ mjg.&mmizmm.m^r*mizLx, m 
mmffi.®m\E\$&iz & % , mmnmk&mzmzT z £ o temzmH:m^*mn 

6 . m Rammm 3-5 Ji©^-fft7> i iiiB*s©3£^«i&^©fM#&i3 

7 . »5f<©|5fflm 1-6 JicD^-fftfr 1 JlIB«©£^SKj^(DfiM#&£ 

mtztsmmmmmz. &$mizmm%^*mizLT, mmmm.mm^iz^ d> 
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otitis ifffB*ft«^i5ie^ifriB*»«ft«©3Sft**^t-*ci^*^afc-r 
i i. mM(D$amm9injutm i ojg«3«©^M«i&^i©$!i®^Mt3i5v^ 
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1 2 . m*©l5H^ 9-11 mv^Ttifr 1 ^3Btt®&^iWI®f&l$l& 

mizmmktiim*mzT «t a &iiyiBSEEm^£*ii3iu ^©seei^;i/#is:;£ 
wt&^x. 

<bC3j:D. MiB^it^iHi^^. mfevtzmm&m.mmuvmfgtmtzn&m^ 

1 4 . Sf^tBfflgl 9~ 1 3 lM(D^?ftfr 1 iaSBm©3MSt&^©ftJ#Pgl 
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MtzmRu^Jviztazzx, w^izmm^^mmvx^ < z.t^^WLtr^ 

mm^mnmmmt, ^mizmm^zmizisx. mtzmm,mm\E\$&iz& 
ntzmmu^xttx^^m^iz^ Mmm&.m^<D{±Lm(Dmmmbiz& tu 
cowmmtvx. mmnE:m^<DX%£ hi±Lm£mtttffi.nmm<Dmm.m%:Miz 

i 6. Mtii^i* § t ^ tM^ 1 1 s mmm^m^tm 
tm±j^wim<Dihjjmm,&Lttim^(Dmmm^izm-3^x. mmmij^mcoitiij 

mz^mmmiz&M<Dm^mffi.&mfei,tcmmm@;L. Mtam^m^i© 
&jjmmmm^izmnzm&mmfrittk{tiv. ^(Dm^.m.m^^mt^m.m 
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mmmmommtrnfeLx, mmmti^m^t^m-r^mco^mmtLx, huhb 
izm.mw)m<D mmm^m iz m m t z m * v x i&m -r £ - 1 * &m. 1 1 % 

m^mmm\n\wt, &®miznm.m^%mizi,x, mmmm.mmm^izx *k 
mfd>mffi.$iitim*mizTz> xo^m^ms-m^^mmL, mmmE.m^&m%.£ 

mm^mzmmi,. m^titcmmmui,, ^(D&mm^cDtt^* $ 

mizmnzmm.m.f&fr*&mi,, ^commm^^^mmmcDmmtm^x, 
mnzmti^&^&ithm-t zmntommt its mt^mmmncDmm.m^.mi.zm 
^ -r z m mm * m%. l x t^m-r & z h & <&®. t r a &m.mmm <d mm * m 0 

1 9. m&<Dffimm3mzm<D&m.mmmcDmmj5 : miz&ux. 
mtaifem<gmiBis&&, &mmizmm.m^*^izLx, mmmmmm^mizx »k 
mmmmktuiM^mizT & <t r> ti.mmm&^^i^:^% u tu§3«2^#i£5££ 

m&m^^m^ titzmrsmmi^ ^(Dmftt^m.mm&cym^iifah i8o° is 
m&^ztcXfaiz&M(D±%£(Dnm%3}*-$-z., m^ntcmmwv : mm.um 
TZo z(Dt^, mzmmmfe®&&mm&i&mizmftzmmmmfr*tfi&Ls 
z&m%imf&fr*i£m.mMm<Dmmhm%.^x, mizm±^^^m-r^m<D 
mmmt lt. mttm.mMm<Dm&mfemizmmt%m®.WL%&%.{sXifemT 

2 o. M&<Dmmm9mmm(Dxm.mMm<D$m%iWiz&^x, 
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iuiBs^mfli*^^-r ^ <t ^ temtzmmm^zmn is iiuiBmEEm^#t§:;££ 

«SitJ£iHi££MU IS^^n^^F^W*[ib. ^©^m^g^©^ 

^^Mbts mfezntzmmmn-rzo ^©hi^ tufB^it^iiisES^s^m 
BuiB«^^^^^i&r^>i^o^iii^ its Syg3^mm«j^©^it^fi(3ffi 

2 3. w&(ommm9m%m<D&mmmm(Dftmmwiz&^T, 
mm^mmmm^it, ^mizmm^^mizvxs mzm$Lfflffl\n\&iz& 
tui3S^mfit^^{3-r ^ i o ^tui3S:ffi^^?g^ u mmm&m^m^ 
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2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
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1. With regard to the elements of the international application:* 
P^J the international application as originally filed 

the description: 
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, as originally filed 



, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 
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, filed with the demand 



1,3,9,16 



filed with the letter of 02 August 2001 (02.08.2001) 



the drawings: 
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pages 
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, filed with the demand 



_, filed with the letter of 



| | the sequence listing part of the description: 
pages 
pages 
pages 
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filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language . which is: 

|~] the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| _| the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
^ or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

1 1 contained in the international application in written form. 

| 1 filed together with the international application in computer readable form. 

I | furnished subsequently to this Authority in written form. 

1 1 furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 
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The amendments have resulted in the cancellation of: 

1 1 the description, pages 

1 1 the claims, Nos. 

I I the drawings, sheets/fig 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.1 7). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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Inventive step (IS) 
Industrial applicability (IA) 
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Citations and explanations 

The invention set forth in Claim 1 does not involve 
an inventive step in the light of Document 1 (JP, 8- 
130882, A, page 5, right column, line 41 to page 6, left 
column, line 22; page 7, left column, lines 35 to 42 and 
Fig. 1) and Document 2 (JP, 61-12 92, A, page 3, upper 
right column, line 19 to lower right column, line 5 and 
Fig. 4) cited in the international search report. It would 
be easy for a person skilled in the art to conceive of 
applying the feature of making the torque current command 
zero disclosed in Document 2 to the method for controlling 
a sensorless vector when there is an momentary power 
failure disclosed in Document 1. 

The invention set forth in Claims 3 and 9 does not 
involve an inventive step in the light of Document 1 (JP, 
8-130882, A, page 5, right column, line 41 to page 6, left 
column, line 22; page 7, lines 35 to 42 and Fig. 1) cited 
in the international search report. Although Document 1 
does not explicitly disclose the feature of "a current 
control circuit ... and the applied current command...", 
Document 1 can be considered to suggest the aforementioned 
feature expressed in the inverted commas in the light of 
the disclosure in lines 42 to 47 of page 3. Consequently, 
it would be easy for a person skilled in the art to 
conceive of applying this feature. 
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The invention set forth in Claims 2, 4-8 and 10-23 
does not involve an inventive step in the light of 
Document 1 (JP, 8-130882, A, page 5, right column, line 41 
to page 6, left column, line 22; page 7, left column, 
lines 35 to 42 and Fig. 1), Document 2 (JP, 61-1292, A, 
page 3, upper right column, line 19 to lower right column, 
line 5 and Fig. 4), Document 3 (JP, 61-112594, A, page 5, 
lower left column, line 11 to page 7, lower right column, 
line 15; Fig. 3 and 4), and Document 4 (JP, 62-210892, A, 
page 4, lower left column, line 9 to lower right column, 
line 4) cited in the international search report. It would 
be easy for a person skilled in the art to conceive of 
applying the feature of making the torque current command 
zero disclosed in Document 2, the process of providing 
power temporarily and the process of detecting the 
frequency of the residual voltage disclosed in Document 3, 
and the feature wherein when a voltage is detected that is 
lower than a predetermined voltage, it is judged that 
there is no residual voltage disclosed in Document 4 to 
the method for controlling a sensorless vector when there 
is an momentary power failure disclosed in Document 1. 
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